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We, Hitachi Chemical Company Lm, 
a Cozporation organised under the laws of 
Japan^ of 4, 1-chome, Marumouchi, Chiyoda- 
ku, Tokyo, Japan, do hereby declare the 
invention for whidi we pray that a patent 
may be granted to tis, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment:— 

This invention relates to a method of manu- 
facturing resinoids which are useful as coat- 
ings, impregnants, and laminated varnishes. 

U.S. Patent Specifications Nos. 2,604,464, 
2,662,870, and 2,798,861, describe thermo- 
setting resinoid compositions which are ob- 
tained by mixing copolymers of <tj,8 un- 
saturated monocarboxylic acids and copoly- 
merizable vinyl monomers with epoxy resins 
at room temperature. 

The cured compositions, however, are 
formed only at high temperatures and after 
long cure periods, and moreover, the addi- 
tion of curing catalyts may be necessary 
despite which the alkali and weather resistance 
of the compositions may be poor. The lack 
of compatibility of the components may also 
give rise to problems as the components are 
merely mixed physically. Use of high mole- 
cular weight epoxy resins such as "Epikote" 
1001, "Epikote" 1004, and **Epikote" 1007 
(|*Epikote" is a registered Trade Mark) can 
h'mit both the type and the amount of the 
vinyl monomer used because of a lack of com- 
patibility. 

In addition, the seleaion of solvents is very 
[Prict 



important for obtaining coating compositions 
with the best properties. 

This invention provides thermo-settable 
resinoids which are stable at room tempera- 
ture and can be cured quickly on heating. 40 
The cured resins have excellent physical pro- 
perties such as toughness, and chemical-, 
stain-, solvent- and water-resistance. 

In one aspect, the present invention 
provides a method of manufacturing resinoids 45 
by solution copolymerization, in the presence 
of 3 — ^35 parts by weight of epoxide having 
an epoxy equivalent of 50 — 4,000 and a poly- 
merization catalyst, of two different vinyl 
components, as hereinafter defined, in which 50 
the first vinyl component (1) is used in an 
amount of 4 — 40 parts by weight and is a 
mixture consisting of 2—20 parts by weight 
of <r,j3-unsaturated monocarbox^c acid and 
2—20 parts by weight of one 55 
or more xT^S-imsaturated monocarboxylic 
amide(s) and/or monoalkyl N-substi- 
tuted derivativeCs) thereof (wherein the 
alkyl group is of 1 — 4 carbon atoms), both 
ingredients of the mixture having functional 60 
group equivalents of 0.5 — 4.0 per epoxy 
equivalent, and the second vinyl component 
(2) is used in an amount of 30—80 parts by 
weight. 

The resinoids thus obtained are high mole- 65 
cular weight graft copolymers possessing 
residual epoxy rings, amide, carboxyl and 
hydroxyl groups, and in some cases, imide 
groups as reacting functional groups. TTiey 
can be cured quickly at comparatively low tern- 70 
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peratures without the addition of curing cata- 
lysts. The epoxide becomes chemically com- 
bined with the vinyl compounds during forma- 
tion of the copolymer and the physical com- 

5 patibilities of the components of the copoly- 
mer become relatively important. Physical 
compatibility is important, however, in com- 
positions such as those disclosed in the afore- 
mentioned U.S; Specifications where the com- 

10 ponents are merely mixed physically. 

Even when high molecular weight epoxy 
resins are used in the method of this inven- 
tion, a wide range of solvents can be used; 
for example, if "Epikote" 1001 is used the 

15 composition obtained is readily soluble in 
aromatic solvents, such as toluene and xylene, 
which are poor solvents for '*Epikote" 1001 
alone. 

Diepoxides possessing polyether bonds are 

20 particularly suitable for use in the method 
of this invention. Condensation products of 
bisphenol-A and epochlorohydrinj for example, 
"Epikote" 828, "Epikote" 1001, "Epikote" 
1004, "Epikote" 1007, and "Epikote" 1009, 

25 or "Araldite" 6071, "Araldite" 6084, "Aral- 
dite" 6097 and "Araldite" 6099 ("Araldite" 
is a registered Trade Mark) and condensation 
products of ethylene glycol and epichloro- 
hydrin or of glycerine and epichlorohydrin 

30 may also be used. Other epoxy compounds 
that can also be used are, for example, epoxi- 
dated vegetable oils, the 354-epoxy-6-methyl- 
cyclohexylmethyl ester of 3,4-epoxy-6-methyI- 
cyclohexane carboxylic acid and the 3,4- 

35 epoxycyclohexylmethyl ester of 3,4-epoxy- 
cyclohexane carboxylic acid. Epoxides having 
an epoxy equivalent of 100 — 1000 are pre- 
ferred. If more than 35 parts by weight of 
epoxide are used the stability of the resinoids 

40 and the weather resistance of the cured 
materi^s are lowered; further, the colour of 
the white enamel of the final product quickly 
changes to yellow, so the resinoid is not suit- 
able for applications requiring high gloss reten- 

45 tion and high yellowing resistance such as coat- 
ings for automobiles and domestic appliances. 

Acrylic acid and methacrylic add are ex- 
amples of <:r,j?-unsaturated monocaxboxyEc 
adds which are useful in this invention. 

50 Useful imsubstituted and N-substituted 
<v,jff-unsaturated monocarboxylic amides in- 
clude acrylamide and methacrylaraide and 
N-methylacrylamide, N-ethylacrylamide, N-n- 
propylacrylamide, N-n-butylacrylamide, N- 

55 methylme^thacrylamide, N-ethylmethacryl- 
amide, N-n-propylmethacrylamide, and N-n- 
butylmethacrylamide. 

Vinyl compounds suitable as component (2) 
include styrene, or-methylstyrene, vinyltoluene, 

60 acrylonitrile, metliacrylonitrile, vinyl acetate, 
allgrlvinyl ethers, alkyl acrylates wherein an 
all^l group has 1 — 12 carbon atoms, such as 
methyl acrylate, ethyl acrylate, n-propyl 
acrylate^ isopropyl acrylate, n-butyl aoylate, 
65 isobutyl acrylate, tert-butyl acrylate and 2- 



e±ylhexyl acrylate, and alkyl methacrylates 
wherein an alkyl group has 1 — 12 carbon 
atoms, such as methyl methacrylate, ethyl 
methacrylate, n-propyl methacrylate, butyl 
methacrylate, isobutyl methacrylate, tert- 70 
butyl methacrylate and 2-ethyl hexyl meth- 
acrylate. "Vinyl compounds" as used herein 
means compoimds containing the group 
CH2=C<. 

One or more of these vinyl compounds 75 
may be used as component (2) but it should 
be understood that the vinyl compounds which 
can be used as component (2) do not include 
the monocarboxyHc acids, amides or ?/-alfcyl 
amides which are used in component (1). 80 

According to this invention, solution co- 
polymerization of components (1) and (2) is 
carried out in the presence of a copolymeriza- 
tion catalyst such as an organic peroxide, e.g. 
benzoyl peroxide. di-tert.-butylperoxide, and 85 
cumene hydroperoxide, or azo compound, e.g. 
<vy{x'-azobisisobutyronitrile, in the presence of 
the epoxide. 

The solvent used in the solution copoly- 
merization may be, for example, an alcohol, 90 
toluene, xylene, methylethylketone, butyl- 
Cellosolve ("Cellosolvc" is a registered Trade 
Mark), dioxane, a toluene-butanol mixture, 
or a xylene-n-butanol mixture. Preferably 
solution copolymerization is carried out with 95 
0.5 — ^3.0% by weight of catalyst, based on 
the vinyl component (2), at 70° — 130° C. for 
0.5—7.0 hours. 

As described above, the resinoids prepared 
in accordance with this invention can be useful 100 
coatings by themselves; however, if suitable 
alkyle3ierified amino resins or alkyletherified 
phenol resins or mixtures thereof are added 
to the resinoids of the invention curing at 
lower temperatures (110°— 150° C.) becomes 105 
possible, and improved physical and chemical 
properties result. Alkyletherified amino resins 
indude condensation products of aldehydes, 
such as formaldehyde or paraformaldehyde 
with amino compounds such as urea, NJ^'- HO 
ethylene urea, dicyandiamide or aminotriazine 
aU^letherified with alcohols having 1 — 6 car- 
bon atoms; examples of such alkyletherified 
condensation products are methylated 
methylolurea, methylated methylol-N,N'- 115 
ethylene urea, methylated methyloldicyandi- 
amide, methylated methylolmelamine, methyl- 
ated methylolbenzoguanamine, butykted 
methylol - N,N' - ethylene urea, butylated 
methyloldicyandiamide, butylated methylol- 12O 
melamine, butylated methylolbenzoguanamine; 
alkyletherified phenol resins include condensa- 
tion products of aldehydes, such as formalde- 
hyde or paraaldehyde widi phenols or their 
derivatives, such as, for example, alkylphenols 125 
such as pora-octylphenol, para-ten, butyl- 
phenol, and /wflE-cydohexylphenol, and 
phenols such as ar^^:f>-creso], /Mra-cresol, 
xylenol and bisphenol-A, alkyletherified with 
alcohols having 1 — 6 carbon atoms; examples 130 
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of alkyletherified condensation products of this 
fonn are, for example, butylated methylol- 
ptzro-octylphenol, butylated methylolptzro- 
tert. butylphenol, butylated methylolpOTw- 

5 cyclohexylphenolj-butylated methylolbisphenol- 
A, butylated iriethylolor^^io-cresol, butylated 
methylol-mefii-cresol, and butylated methylol- 
/>(zra-cresol. These alkyletherified amino resins 
or alkyletherified phenol resins are preferably 

10 added in the amount of 5 — 50, especially 
15 — 25, parts by weight to 95 — 50, especially 
85 — 75, parts by weight of the resinoid ob- 
tained according to this invention. 

Though it is possible, within the range of 

15 compatibility, to add more than 50 parts 
by weight of alkyletherified resins to 50-— 95 
parts by weight of the resinoids, the only 
advantage is increased hardness of the cured 
products; their toughness, flexibility, adhesive 

20 properties, impact strength, and waterproof- 
ing properties tend to be decreased. In general 
alkyletherified amino resins impart hardness, 
toughness, high impaa strength, strain resist* 
ance, and low temperature curing and water- 

25 proofing ability while alkyletherifled phenol, 
resins impart chemical resistance, water- 
proofing properties, and flexibility. 

The invention is illustrated by the follow- 
ing Examples and Reference Example^ in 

30 which parts are by weight 

Reference Example. 
23.8 parts of styrene, 34 parts of ethyl 
acrylate, 3.0 parts of methacrylic acid, 5.4 
parts of acrylamide, and, as solvents, 35 

35 parts of xylene and 15 parts of n-butanol are 
weighed, put in a flask equipped with an 
agitator, a thermometer, a reflux condenser, 
a dropping funnel and a gas inlet tube, and 
the flask is heated to 80°C. 13.7 pans of 

40 styrene, 16.8 pans of ethyl acrylate, 3.3 parts 
of methacrylic acid, and as catalyst, a mix- 
ture of 0.9 parts of a^'-azobisisobutyro- 
nitrile and 0.6 pans of di-tert.-butylperoxide 
are added dropwise over 30 minutes. The 

45 reaction is continued for 30 minutes at 80° 
C. and for a further 5 hours at 110° C. 
The product is then diluted with 46.3 parts 
of xylene and 3.7 parts of n-butanol, and 
20 pans of a solution prepared by dissolving 

50 10 pans of "Epikote" 1001 in 5 parts of 
xylene and 5 parts of n-butanol are mixed 
widi 80 parts of the copolymer solution. 

Example 1. 
20 parts of "Epikote" 1001, 18.8 parts 
55 of styrene, 28.5 pans of ethyl acrylate, 2.4 
parts of methacrylic acid, 4.3 parts of acryl- 
amide, and as solvents, 25 parts of xylene 
and 25 parts of n-butanol are weighed and put 
in the same flask as used in the Reference 
60 Example. 

The flask is heated to 80° C, and 11.2 
parts of styrene, 11.8 parts of ethyl acrylate, 
2.6 pans of methacrylic add, axid as cata- 



lyst, a mixture of 0.9 parts of «>a'-a2obisi50- 
butyronitrile and 0.6 pans of di-tert.butyl- 65 
peroxide are added dropwise over 30 minutes, 
and the flask is kept at 80° C. for 30 minutes; 
the reaction is then allowed to continue for 
5 hours at 110° C. The reaction product is 
diluted with 50 parts of xylene and a copoly- 70 
mer solution having a non-volatile content 
of 507o3 a viscosity of W— X (Gardner vis- 
cosity index), an acid value of 15.6 and a 
colour number of less than 1 (Gardner) is 
obtained. 75 

The compositions obtained in the Reference 
Example and Example 1 have the same com- 
position. However, while the solution of the 
Reference Example is also opaque that of 
Example 1 is transparent; and on making a 80 
film from each of them at room temperature, 
the former is turbid and opaque, while the 
latter is transparent. On heating, the former 
produces an opaque coating composition of 
little value, - whereas the latter produces a 85 
transparent and therefore valuable coating 
composition. The toluene tolerance at 20° C. 
of the latter is 1.8 times that of the former. 
The thermosetting resin prepared from the 
resinoid according to this invention is there- 90 
fore quite different from the thremosetting 
resin prepared conventionally. Moreover, as 
the resmoids prepared according to this inven- 
tion aie not merely physical mixtures, they 
show an excellent spray coating workability. 95 

Example 2. 
20 parts of "Epikote" 1001, 18.8 parts of 
methyl methacrylate, 28.5 pans of ethyl 
acrylate, 2.4 parts of methacrylic acid, 4.3 
parts of acrylamide, and as solvents, 25 parts 100 
of xylene and 25 pans of n-butanol are 
weighed and put in the same flask as used 
in the Reference Example. This is heated 
to 80° C, and 11.2 parts of methyl meth- 
acrylate, 11.8 parts of ethyl acrylate, 2.6 105 
parts of methacrylic acid, and as catalyst, a 
solution mixture consisting of 0.9 parts of 
aj«'-azobis-isobutyronitrile and 0.6 parts of 
di-tert.-butylperoxide are added dropwise over 
30 minutes. The reaaion is kept for 30 110 
minutes at 80° C, and then is continued for 
5 hours at 110°. The product is then diluted 
with 50 parts of xylene and a copolymer solu- 
tion having a non-volatile content of 50.1%, 
a viscosity of Y— Z, an acid value of 153, 115 
and a colour number of less than 1 is ob- 
tained. 

Example 3. 
30 parts of "Epikote" 1001, 18.8 parts 
of vinyl toluene, 28.5 pans of n-butyl acryl- 120 
ate, 2.4 parts of acrylic acid, 4.3 parts of 
acrylamide, and as solvents, 25 pans of xylene 
and 25 parts of n-butanol are weighed and 
put in the same flask as used in the Reference 
Example. This is heated to 80° C, and 11.2 125 
parts of vinyl toluene, 11.8 parts of n-butyl 
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acrylate, 2.6 parts of methacrylic acid, and as 
catalyst, a solution mixture consisting of 0.9 
parts of a,a:'-azobisisobutyronitriIe and 0.6 
parts of di-tert.-butylperoxide are added drop- 
wise over 30 minutes. The reaction is kept 
for 30 minutes at 80° C. and then is continued 
for 5 hours at 110° C. The product is diluted 
with 50 parts of xylene. The copolymer solu- 
tion obtained possesses a non-volatile content 



of 49.5%, a viscosity of W, an acid value 
of 15.7 and a colour number of less than 1. 

100 parts of the epoxy modified copolymer 
solution obtained in Examples 1 — ^34 are each 
converted into white enamel with 50 parts of 
rutile-type titanium dioxide, and each is 
baked on steel plates at 170° C. for 30 
minutesi Table 1 shows some of their pro- 
perties. 
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Table 1 



\^ Specimen 

Item \ 


Example 1 


Example 2 




Example 3 


Gloss 




Off 

95 


no 


no 

98 


Degree of yellowness 


—4,952 




—5.245 


Qemens scratch Hardness 


158 


1 no 
19o 


iOD 




Crosscut 


Excellent 


Excellent 


Excellent 


Adhesive 
property 


Sketdi 

Erichsen (mm) 
Impact (cm) 


Excell^t 

ft 7 

50 


Excellent 

D.VJ 

45 


Excellent 

A ft 
O.O 

More than 50 


HexOjiUty C^) 


3 


3 


3 




5% NaOH aqueous solution 


Undianged 


Unchanged 


Unchanged 


Chemic 
resistan 


5% HCl aqueous solution 
5% neutral detergent 


Unchanged 
Undianged 


Unchanged 
Unchanged 


Unchanged 
Unchanged 


Boxb'ng water resistance 


Unchanged 


Unchanged 


Unchanged 


S 


Red ink 


Unchanged 


Unchanged 


Unchanged 


Stain 
resistan 


Blue ink 


Unchanged 


Unchanged 


Unchanged 


Mustard 


Unchanged 


Unchanged 


Unchanged 


Coating 


workability 


Excellent | 


Good 


Excellent 



20 In Table 1, gloss is measured with a 
Himter gloss meter; degree of yellowness is 
A-B 

represented by Y= XlOO; impact 

G 

strength Is measured with a du Pont impact 
tester having ^ in. diameter and 1 kg load; 

25 chemical resistance is observed by immersing 
specimens in each chemical for 3 hours at 
70° C; boiling water resistance is observed 
by immersing specimens in boiling water for 
2 hours at 100° C; stain resistance is ob- 

30 served by coating with each material for 24 
hours at the normal room temperature. The 



similar tests in other Tables throughout this 
specification are performed by the same 
me&ods, unless otherwise stated. 

Example 4. 

A composition (with a non-volatile content 
of 50%) is obtained by mixing 70 parts of 
the resinoid prepared in Example 1 with 30 
parts of butylated methylolmelamine. 

It is made into white enamel by adding 
rutile-type titanium dioxide, and baked on 
a steel plate at 130° C. for 30 minutes. 
A coating iilm with properties as shown in 
Table 2 is obtained. 
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Example S. 
85 parts of the resinoid obtained in Ex- 
ample 1 are mixed with 5 parts of butylated 
methylol urea and 10 parts of butylated 
meihylolmelamine to give a product which 
is made into white enamel> as described in 
Example 4, and baked on a steel plate at 
150° C. for 30 minutes. The properties of 
the coating Him so obtained are shown in 
Table 2. 

Example 6. 
70 parts of the resinoid obtained in Ex- 
ample 2 are mixed with 30 parts of methylated 
methylolbenzoguanamine to give a product 



which is made into white enamel^ as described 15 
in Example 4, and baked on a steel plate 
at 150° C for 30 minutes. The properties 
of the coating fihn so obtained are shown in 
Table 2. 

Example 7. 20 
70 parts of the resinoid obtained in Ex- 
ample 3 are mixed with 30 parts of butylated 
methylobnelamine, and the product is made 
to white enamel, as described in Example 4, 
and baked on a steel plate at 130° C. for 25 
30 minutes. The properties of the coating 
film so obtained are shown in Table 2. 



Table 2 



\ Specimen 
Item \ 


Example 4 


Example 5 


Example 6 


Example 7 


Gloss 




AO 

98 


v9 




97 


Degree of yellowness 


-7.042 


-6.093 


-7.532 


-6.987 


Demon's scratch hardness 


155 


152 


150 


148 




Crosscut 


Excellent 


Excellent 


Excellent 


Excellent 




Sketch 


Excellent 


Excellem 


Excdlent 


Excellent 




Ericlisen (nrni) 


5.8 


5.2 


6.7 


7.8 


< cu 


Impact (cm) 


35 


30 


35 


45 


Flexibility (€>) 


3 


3 


3 


3 


Boiling water resistance 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


Gasoline resistance 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


lical 
ance 


5% NaOH aqueous 
solution 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


Chen 
resist 


5% HCl aqueous 
solution 


Unchanged 


Unchanged 


Unchanged 


Undianged 




5% neutral detergent 
solution 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


1 


Red ink 


Unchanged 


Unchanged 


Unchanged 


Unchanged 




Blue ink 


Unchanged 


Unchanged 


Unchanged 


Unchanged 




Mustard 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


Coating workability 


Excellent 


Excellent 


Good 


Excellent 



Example 8. 

30 After blending 90 parts of the resinoid 

obtained in Example 1 with 10 parts of 

butylated methylolalkylphenol resin (the 



alkylphenol being bisphenol-A), the mixture 
is flowed to coat a steel plate and baked 
at 170° C. for 30 minutes. 35 
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Example 9. 
70 parts of tiie resinoid obtained in Ex- 
ample 1 are mixed with 30 parts of butylated 
metliyloJalkylphenol resin (the alkylphenol 
being pflj'a-tert.-butylphenol), and the mixture 
is baked on a steel plate under the same 
conditions as in Example 8. 

Example 10. 
A mixture of 90 parts of the resinoid ob- 
tained in Example 2 with 10 parts of butylated 
me±yloloalkylphenol resin (the alkylphenol 



being ?/zcte-cresoI) is baked on a steel plate 
under tlie same conditions as in Example 8. 
Example 1L 

A mixture of 90 parts of the resinoid 
obtained in Example 2 with 10 parts of 
butylated methylolalkylphenol resin (the alkyl- 
phenol being bisphenol-A) is baked on a 
steel plate under the same conditions as in 
Example 8. 

The properties of coating films baked 
according to Examples 8 — 11 are shown in 
Table 3. 



15 



20 



Table 3 



\ Specimen 
Item \ 


Example 8 


Example 9 


Example 10 


Example 11 


Degree of yellowing 


Light Yellow 


Yellow 


Light Yellow 


Light Yellow 


Sward rocker value 


30 


32 


31 


28 




Crosscut 


Excellent 


Excellent 


Excellent 


Excellent 




Sketch 


Excellent 


Excellent 


Excellent 


Excellent 




Erichsen (mm) 


8.6 


7.7 


8.0 


8.8< 




Impact (cm) 


35 


30 


40 


50 


Flexibility ($) 


0 


0 


0 


0 


Boiling water resistance 


Unchanged 


Unchanged 


Unchanged 


Unchanged 




5% NaOH aqueous 
solution 


Unchanged 


Unchanged 


Unchanged 


Unchanged 


lemical 


5% H2SO4 aqueous 
solution 


Undianged 


Unchanged 


Unchanged 


Unchanged 


OS 


5% neutral detergent 
solution 


Unchanged 


Unchanged 


Unchanged 


Unchanged 



25 In Table 3^ hot water resistance is ob- 
served by immersing the fihn in boiling water 
for 4 hours; chemical resistance is observed 
by immersing it in each chemical for 5 
hours; the testing methods in Table 4 are 

30 the same as in Table 3. 

Example 12. 
A mixture of 75 parts of the resinoid ob- 
tained in Example 1 with 10 parts of butylated 
methylolmelamine and 15 parts of butylated 
35 methylolbisphenol-A is baked on a steel plate 
under the same conditions as in Example 8. 

Example 13. 
5 parts of butylated methylolbenzoguan- 
amine and 25 parts of butylated methylolbis- 



phenol-A are added to 70 parts of the resinoid 40 
obtained in Example 2 and mixedj and the 
mixture is baked on a steel plate under the 
same conditions as in Example 8. 

Example 14. 

10 parts of butylated methylolurea and 10 45 
parts of butylated methylol pa>'a-cresol are 
added to 80 parts of the resinoid obtained in 
Example 3 and mixed, and the mixture is 
baked on a steel plate under the same condi- 
tions as in Example 8. 50 

The properues of coating fihns obtained in 
Example 12 — 14 are shown in Table 4. 
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Table 4 



\ Specimen 
Item \^ 


Example 12 


Example 13 


Example 14 


Degree 


of yellowing 


Light yellow 


Light yellow 


Pale yellow 


Sward rocker value 


32 


39 


34 




Crosscut 


Excellent 


Excellent 


Excellent 


u 


Sketch 


Excellent 


Excellent 


Excellent 


la 


Erichsen (mm) 


8.2 


7.9 


8.0 




Impact (cm) 


40 


35 


45 


Flexibility 


0 


0 


0 


Boiling water resistance 


Undianged 


Unchanged 


Unchanged 


CO U 


5% NaOH aqueous solution 


Unchanged 


Unchanged 


Unchanged 


Chemic 
resistar 


5% H2SO4 aqueous solution 
5% neutral detergent solution 


Unchanged 
Unchanged 


Unchanged 
Unchanged 


Unchanged 
Unchanged 



Although the resinoids prepared according 
to this invention are very stablCj they may 
be cured quickly by heating to a low tem- 
5 perature without curing catalysts. The cured 
materials show excellent properties as can be 
seen from the previous Tables, 

WHAT WE CLAIM IS:— 

1. A method of manufacturing resinoids 
10 by solution cc^olymerization, in the presence 

of 3 — 35 parts by weight of epoxide having 
an epoxy equivalent of 50—4,000 and a 
polymerization catalyst, of two different vinyl 
components, as hereinbefore defined, in which 

15 the first vinyl component (1) is used in an 
amount of A — 40 parts by weight and is a 
mixture consisting of 2 — ^20 parts by weight 
of oj^-unsaturated monocarboxylic acid and 
2 — 20 parts by weight of one 

20 or more or^fl-unsaturatcd mono- 
carboxylic amide(s) and/or monoalkyl 
N-substituted derivative(s) thereof (wherein 
the alkyl group is of 1 — 4 carbon atoms), 
both ingredients of the mixture having func- 

25 tional group equivalents of 0.5 — 4.0 per epoxy 
equivalent, and the second vinyl component 
(2) is used in an amount of 30 — 80 parts 
by weight. 

2. A method according to claim 1 in which 
30 there is used an epoxide having an epoxy 

equivalent of 100 — 1000. 

3. A method according to claim 1 or 
2 in which the polymerization catalyst is an 
organic peroxide or an azo compound. 



4. A method accordmg to any preceding 35 
claim in which the copolymerization is carried 

out wi± 0.5—3.0% by weight of catalyst, 
based on the weight of the vinyl component 
(2), at 70^-130° C. for 0.5—7 hours. 

5. A method according to claim 1, sub- 40 
stantially as hereinbefore described. 

6. Resinoids when manufactured by the 
method claimed in any one of claims 1 — 5, 

7. Compositions comprising a rcsinoid as 
claimed in claim 6 and an alkyletherified 45 
amino resin or an alkyletherified phenol resin 

or a mixture thereof. 

8. Compositions according to claim 7 in 
which the alkyletherified amino resin is a 
condensation product of an aldehyde with an 50 
amino compound alkyletherified by an alcohol 

of 1 — 6 carbon atoms. 

9. Compositions according to claim 7 in 
which the alkyletherified phenol resin is a 
condensation product of an aldehyde with a 55 
phenol alkyletherified by an alcohol of 1—6 
carbon atoms. 

10. Compositions according to any of claims 
7 — 9 which comprise 5 — ^50 parts by weight 

of alkyletherified resin and 50^95 parts by 60 
weight of resinoid. 

11. Compositions according to claim 10 
which comprise 15—25 parts by weight of 
alkyletherified resin. 

12. Resinoids according to claim 6, sub- 65 
stantially as described in any of Examples 

13. Compositions according to daim 7, sub- 
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stanually as described in any of Examples J. A. KEMP & CO., 

4_{4 ^ Chartered Patent Agents, 

14. Resins formed by curing resinoids 14, South Square, Gray's Inn, 
claimed in claim 6 or 12 or a composition London, W.C.1. 

claimed in any of claims 7 to 11 and 13. 

Leammgtoa Spa: Printed for Her Majesty's StaUonery Office, by the Courier Press. 
—1967. Published by The Pateni Office, 25 Southampton Bufldmgs, London, W.C.Z, 
from irhxch copies may be obtained. 
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